3. Magnetic characterization S16 4. Ab initio calculations S34
Materials and physical measurements
All manipulations were performed under aerobic conditions, using materials as received. Elemental analyses (C, H, N) were performed by the University of Glasgow microanalysis service. Compound [Dy III L N6 (CH 3 CO 2 ) 2 ](CH 3 CO 2 )⋅9H 2 O was prepared according to a similar synthetic procedure as described in the literature. [1] Variable-temperature, solid-state direct current (dc) magnetic susceptibility data down to 2.0 K were collected on a Quantum Design MPMS-XL SQUID magnetometer equipped with a 5 T DC magnet at the University of Glasgow. Polycrystalline samples were embedded in eicosane and diamagnetic corrections were applied to the observed paramagnetic susceptibilities using Pascal's constants. Powder XRD measurements were collected on freshly prepared samples of [Dy III L N6 (CH 3 CO 2 ) 2 ](CH 3 CO 2 ) . 9H 2 O and 1-3 on a PANalytical X'Pert Pro MPD diffractometer (λ (CuKα 1 ) = 1.5405 Å) on a mounted bracket sample stage, at the University of Glasgow. Single Crystal X-Ray diffraction data were collected using a Bruker D8 VENTURE diffractometer equipped with a Photon II CPAD detector, with an Oxford Cryosystems N-Helix device mounted on an IμS 3.0 (dual Cu and Mo) microfocus sealed tube generator at the University of Glasgow. Thermogravimetric analysis was performed on a SDT Q600 with an argon atmosphere (100 ml min −1 ) in the 20 -800 K temperature range (10 K min −1 ), at the University of Glasgow.
Synthesis and characterization
Synthetic strategy applicable to [Dy III L N6 (CH 3 CO 2 ) 2 ](CH 3 CO 2 ) . 9H 2 O: 2,6-Diacetylpyridine (163 mg, 1 mmol), (CH 3 CO 2 ) 3 Dy (171 mg, 0.5 mmol) and ethylenediamine (0.067 ml, 1 mmol) were combined in 20 ml of MeOH. After 10 min of stirring the reaction was refluxed for 24 hours giving a clear brown solution. Removing the solvent under vacuum produces thick dark brown oil. The oil was dissolved in 10 ml of CH 3 Cl and by diffusion with Synthetic strategy for 1:
[Dy III L N6 (CH 3 CO 2 ) 2 ](CH 3 CO 2 ) . 9H 2 O (0.05 mmol, 44 mg) was dissolved in 5 ml of DCM giving a yellow solution. To this solution, the sodium salt of 2,4-di-tert-butylphenol, 2,4-di-tBu-PhONa (0.2 mmol, 46 mg) was added resulting in a dark red suspension. The reaction mixture was stirred at room temperature for 24 h. Then, NaPF 6 (0.05 mmol, 9 mg) was dissolved in 5 ml of deionized H 2 O and was added to the reaction mixture creating two layers. This mixture was refluxed at 100 o C for 1 h. Then the dark red DCM layer was separated from the colorless water layer and filtered. Red-brown prism-like crystals of [Dy III (L N6 ) (2,4-di-t (2015) . Acta Cryst. C71, 9-18) was used to calculated and account for this electron density, giving a solvent accessible volume of 5563 Å 3 (~20% of the unit cell volume) containing 1537 electrons or ~85 electrons per formula unit. Additionally one Ph ring of one silanol showed disorder and was modelled over two partially occupied sites with occupancies 0.581(9) and 0.419(9) and atom C45 common to both orientations. Further details are given in the CIFs and the tables below. (7) 13.9218 (7) 44.406 (3) 15.8869 (6) b/Å 12.5118 (8) 14.0486 (7) 28.6320 (14) c/Å 15.0704 (9) 14.4128 (7) 17.5772 (9) 16.2142 ( Table S2 . Selected bond distances and angles for complex 1 (Å, º). [2] (6) O1A-Dy1-N2 83.36 (6) N5-Dy1-N4 60.79 (5) O1A-Dy1-N3 96.36 (6) N6-Dy1-N1 60.50 (6) O1A-Dy1-N4 80.10 (5) N6-Dy1-N2 117.28 (6) O1A-Dy1-N5 88.79 (6) N6-Dy1-N3 160.25 (6) O1A-Dy1-N6 103.32 (6) N6-Dy1-N4 124.04 (5) O1B-Dy1-O1A 176.54 (5) N6-Dy1-N5 63.45 (6) O1B-Dy1-N1 104.31 (6) O1B-Dy1-N4 96.95 (6) O1B-Dy1-N2 96.55 (6) O1B-Dy1-N5 91.36 (6) O1B-Dy1-N3 80.56 (5) O1B-Dy1-N6 79.82 (6) Dy1-O1 2.153 (7 Table S4 . Selected bond distances and angles for complex 3 (Å, º). [2] (6) Dy1-N1 2.627 (2) N1-Dy1-N2 59.97 (7) Dy1-N2 2.635 (2) N3-Dy1-N1 121.77 (7) Dy1-N3 2.610 (2) N3-Dy1-N2 62.71 (7) Dy1-N4 2.6057 (18) N3-Dy1-N5 119.34 (6) Dy1-N5 2.6242 (19) N3-Dy1-N6 159.02 (6) Dy1-N6 2.6188 (19) N4-Dy1-N1 166.12 (6) O1-Dy1-O2 176.13 (6) N4-Dy1-N2 117.89 (6) O1-Dy1-N1 97.45 (6) N4-Dy1-N3 60.72 (6) O1-Dy1-N2 97.45 (7) N4-Dy1-N5 60.44 (6) O1-Dy1-N3 80.26 (6) N4-Dy1-N6 122.78 (6) O1-Dy1-N4 96.42 (6) N5-Dy1-N1 118.89 (6) O1-Dy1-N5 92.73 (6) N5-Dy1-N2 169.82 (7) O1-Dy1-N6 78.79 (6) N6-Dy1-N1 60.60 (7) O2-Dy1-N1 86.41 (6) N6-Dy1-N2 119.28 (7) O2-Dy1-N2 84.58 (7) N6-Dy1-N5 62.88 (6) O2-Dy1-N3 97.85 (6) O2-Dy1-N4 79.71 (6 
Ab initio calculations

Computational Details:
To find the magnetic anisotropy of the metal centre in all the complexes ab initio CASSCF+SO-RASSI calculations have been performed using the MOLCAS 8.2 program package on the X-ray crystal structures of 1-3. The relativistic effect of the Dy centre has been taken into account by the DKH Hamiltonian. Disk space for calculation of two-electron integrals has been reduced by the Cholesky decomposition technique. [4] The basis set for all the atoms has been taken from the ANO-RCC library implemented in the MOLCAS 8.2 program package. The basis set of VTZP quality was used for Dy, O, N atoms and VDZP was used for Si, P, F and C atoms. The basis set of VDZ quality was used for the hydrogen atoms. The active space for the Dy(III) ion contains nine electrons in seven orbitals; i.e. CAS (9.7). The sextet state of Dy(III) was optimized using 21 roots. The consideration of only the sextet state is enough to reproduce the experimental results as has been seen previously. [5] The twenty-one sextets have been mixed via SO-RASSI to calculate the spin-orbit coupling of the Dy(III) center. Finally, the g tensors and blocking barriers were calculated using the SINGLE_ANISO programme which uses the energy of the spin orbit states generated from RASSI-SO. [6] The corresponding bond lengths for the new in silico model 3c are similar to the literature values. [7] Table S11 . LoProp charges of the atoms attached to the Dy centre of complexes 1-3. [8] Atoms LoProp charge ( -silico models 1a, 2a and 3a, where the L N6 ligand is replaced with six less bulky NH 3 groups. Colour code: Dy, gold; Si, light blue; O, red; N, blue; C, grey. Hydrogens are omitted for clarity. Table S21 . LoProp charges of the atoms attached to the Dy centre of model complexes 1b-3b. [8] 
